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Abstract

Background: The lack of scientific evidence regarding the effectiveness of 5-aminosalicylate in patients with
Crohn’s disease is in sharp contrast to its widespread use in clinical practice.

Aims: The aim of the study was to investigate the use of 5-aminosalicylate in patients with Crohn’s disease as well
as the disease course of a subgroup of patients who were treated with 5-aminosalicylate as maintenance mono-
therapy during the first year of disease.

Methods: In a European community-based inception cohort, 488 patients with Crohn’s disease were followed from
the time of their diagnosis. Information on clinical data, demographics, disease activity, medical therapy and rates
of surgery, cancers and deaths was collected prospectively. Patient management was left to the discretion of the
treating gastroenterologists.

Results: Overall, 292 (60%) patients with Crohn’s disease received 5-aminosalicylate period during follow-up for a
median duration of 28 months (interquartile range 6-60). Of these, 78 (16%) patients received 5-aminosalicylate
monotherapy during the first year following diagnosis. Patients who received monotherapy with 5-aminosalicylate
experienced a mild disease course with only nine (12%) who required hospitalization, surgery, or developed
stricturing or penetrating disease, and most never needed more intensive therapy. The remaining 214 patients
were treated with 5-aminosalicylate as the first maintenance drug although most eventually needed to step up to
other treatments including immunomodulators (75 (35%)), biological therapy (49 (23%)) or surgery (38 (18%)).
Conclusion: In this European community-based inception cohort of unselected Crohn’s disease patients, 5-amino-
salicylate was commonly used. A substantial group of these patients experienced a quiescent disease course without
need of additional treatment during follow-up. Therefore, despite the controversy regarding the efficacy of 5-amino-
salicylate in Crohn’s disease, its use seems to result in a satisfying disease course for both patients and physicians.
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and maintain remission. The disease course varies
among patients with some developing potentially dis-
abling complications over time including strictures and

Introduction

Crohn’s disease (CD) is a chronic, disabling inflamma-

tory bowel disease (IBD) of unknown aectiology.
Patients require anti-inflammatory treatments such as
corticosteroids, immunomodulators and biological
therapies, and sometimes surgery, in order to induce

fistulas, while others experience an indolent disecase
course with limited need for medication.!

While 5-aminosalicylate (5-ASA) remains a funda-
mental treatment for ulcerative colitis, its use in CD
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remains questionable. Several systematic reviews have
concluded that the role of 5-ASA in CD to either
induce remission or prevent relapses is no better than
placebo or, at best, remains uncertain.”# Accordingly,
international guidelines do not recommend the use of
5-ASA in CD,’ except in some specific clinical situa-
tions such as postoperative prophylactic treatment
among patients with low risk of relapse. However,
the scientific controversy regarding the effectiveness
of 5-ASA in CD patients stands in sharp contrast to
clinical practice. In recent population-based cohorts,
more than half of CD patients received 5-ASA at
some point in their disease course.*® Whether the
high use of 5-ASA in clinical practice indicates that a
subgroup of patients with mild disease might benefit
from these drugs, or whether most patients on 5-ASA
quickly will need treatment escalation remains
unknown. To date, population-based data regarding
the use of 5-ASA in CD are lacking.

The Epi-IBD study is a prospective population-
based inception cohort investigating the occurrence
and disease course of IBD in Europe.’The aim of the
present study was (a) to assess the use of 5-ASA in CD,
and (b) to investigate the disease course of a subgroup
of patients who were treated with 5-ASA as mainte-
nance monotherapy during the first year of disease.

Materials and methods

Study population and design

Detalils of the Epi-IBD cohort have been described pre-
viously.? In short, the Epi-IBD cohort is a prospective
population-based inception cohort of IBD patients
diagnosed in 2010 from 29 centres from eight Eastern
and 13 Western European countries. The study popu-
lation consists of 1289 IBD patients, 488 with CD, 717
with ulcerative colitis (UC), and 84 with IBD unclassi-
fied (IBDU). All patients are recruited within
well-described geographical areas covering a total
background population of 9.7 m people (2.6 m in
Eastern Europe and 7.1 m in Western Europe).

All participating centres were university-affiliated
and offered the full range of care including infusions
with biologics. Requirement for centres to participate
included having a well-defined primary catchment area
with up-to-date population data. They were also
required to have an established network of gastroenter-
ologists, colorectal surgeons and general practitioners
(GPs) within the uptake area, who were contacted
twice during the 1-year inclusion period to ensure com-
plete coverage and recruitment of patients. Case ascer-
tainment methods, diagnostic criteria, inclusion period
and patient data were all standardised.

Patients were followed prospectively from diagnosis
for 5 years, or until the date of their emigration or
death. We collected data regarding demographics, dis-
ease activity, medical therapy including dose, date of
initiation and date of cessation, surgery, hospitaliza-
tion, disease classification, cancers and deaths prospec-
tively in the Web-based Epi-IBD database.'® To assess
the 5-year outcome of the cohort, a follow-up period of
5 years (with a three-month margin either side of the
end date) was chosen.

Measures to secure data validity included built-in
control and validation tests as well as locked diagnostic
criteria in the database. Furthermore, manual data
standardization and random audits of case ascertain-
ment and data quality’ were performed as part of the
study.

Classifications and definitions

Centres included all patients diagnosed with IBD
according to the Copenhagen Diagnostic Criteria''!?
between 1 January—31 December 2010, aged >15 years
and living in the predefined catchment areas at the time
of diagnosis. Patients experiencing a change in their
diagnosis during follow-up were reclassified as having
the new diagnosis from the date of the original diagno-
sis, as previously described.®!?

Disease location and behaviour for CD were defined
according to the Montreal Classification.'* Progression
in disease behaviour was defined as the development of
strictures (B2) or fistula (B3) in patients with non-
stricturing, non-penetrating phenotype (B1) at diagno-
sis. Patients were categorised according to the most
intense level of disease behaviour observed in them
during the study period. Surgery included resection
because of intestinal inflammation or a CD-related
complication such as a stenosis, fistula or perforation.
Hospitalization was defined as either admission for
CD-related surgery (surgical hospitalization) or other
CD-related complications (medical hospitalization).
We analysed each of the previously mentioned out-
comes as well as a composite endpoint of either sur-
gery, hospitalization and/or disease progression.

Patients were defined as users of various IBD drugs
on the first day of administration, regardless of treat-
ment duration. Treatment was categorised according to
five levels of ascending therapeutic potency: oral
5-ASA, corticosteroids, immunomodulators (azathio-
prine, 6-mercaptopurine, cyclosporine or methotrex-
ate), biologicals (infliximab or adalimumab) and
surgery (major abdominal surgery due to CD).
Topical treatments with 5-ASA were excluded.
Immunomodulators (azathioprine, 6-mercaptopurine,
cyclosporine and methotrexate) were grouped as
>90% of patients treated with immunomodulators
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received thiopurines. Disease activity of CD was mea-
sured using the Harvey Bradshaw Index (HBI).'> A
HBI score of <5 was defined as remission, 5-7 as
mildly active disease, 8—16 as moderately active disease,
and >16 as severely active disease.'®

We defined a subgroup of CD patients that only
received 5-ASA as maintenance monotherapy during
their first year following diagnosis, either following a
single course of prednisolone or budesonide, or as ini-
tial treatment. These patients were compared with all
other CD patients in terms of disease outcomes (treat-
ment escalation, disease progression, hospitalisation,
surgery).

Statistical analysis

Statistical analyses were performed using SAS software
version 9.4 (SAS Institute Inc., Cary, North Carolina,
USA). Possible associations between multiple covari-
ates and belonging to the group of CD patients being
treated with only 5-ASA in the first year were analysed
by logistic regression analysis. The following covariates
were included in the statistical model: age at diagnosis
(continuous variable), sex, geographic region (Western
vs Eastern Europe), disease behaviour, disease loca-
tion, smoking status at diagnosis(currently, never/
former), diagnostic delay (time from debut of symp-
toms to diagnosis, continuous variable). Differences
in disease outcomes (surgery, hospitalisation) between
the aforementioned subgroup of CD patients and the
rest of the CD cohort were visualised using Kaplan-
Meier plots and analysed with the log-rank test.

Differences regarding time to events were compared
using the Wilcoxon two-sample test. Continuous vari-
ables are expressed as median (interquartile range
(IQR)) unless otherwise stated. Groups were compared
using chi-squared test or Fischer exact test, where
appropriate. A p-value of <0.05 was considered statis-
tically significant.

Ethical considerations

Ethical committees at each centre approved the study
according to local regulations. The Danish Ethical
Committee approved the study 21 September 2009
(H-4-42009-115). Written, informed consent was
obtained from each patient included in the study. The
study protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki.

Results

A total of 488 CD patients from the Epi-IBD cohort
were included in this study of which 292 (60%) patients
had received 5-ASA at least once during the 5-year
follow-up period for a median treatment time frame

of 28 months (IQR 6-60). A total of 16 (5%) patients
were initially diagnosed with UC or IBDU, but had
their diagnosis changed to CD during follow-up.
Patients receiving 5-ASA at some point during
follow-up had shorter diagnostic delay, less complicat-
ed CD, and the proportion of patients being diagnosed
in Eastern European centres was higher compared to
those that did not. Patient characteristics are shown in
Table 1 and the number of CD patients included in
each country is shown in the Supplementary Material.

Of the 292 patients, 164 patients (56%; 34% of the
total CD cohort) received 5-ASA at some point during
follow-up, including as monotherapy, but were escalat-
ed to higher treatment steps. Only two of those patients
had not received 5-ASA already during their first year
following diagnosis: one following surgery and one as
first treatment but after 15 months delay due to patient
preference. Overall, in 110 (68%) patients, 5-ASA was
the first treatment initiated following diagnosis, while
48 (29%) patients initially received prednisolone or
budesonide, four (2%) had received immunomodula-
tors, one (0.5%) patient had received adalimumab
and one (0.5%) had an intestinal resection. All patients
eventually needed to step up therapy within the first
year of disease (with the exception of the two patients
mentioned previously): the highest treatment step
needed during follow-up was immunomodulators in
75 (46%) patients, biological therapy in 49 (30%)
patients and surgery in 38 (23%) patients.

A total of 128 CD patients (44%; 26% of the total
CD cohort) received 5-ASA as their only medical main-
tenance treatment during the first year following diag-
nosis. Of those, 78 (61%) patients received only 5-ASA
monotherapy while 50 (39%) patients were initially
treated with prednisolone or budesonide before starting
5-ASA monotherapy. These patients were treated with
5-ASA for a median duration of 34 months (IQR 12-60
months). Few patients had complicated disease behav-
iour at diagnosis and the proportion of patients treated
was higher in the Eastern cohort compared to the rest
of the cohort (Table 1). A total of 6 out of 34 (16%)
patients that were smokers at the time of diagnosis
stopped smoking during follow-up, which did not
differ compared to the rest of the cohort (data not
shown). The proportion of these 128 patients in clinical
remission increased from 43% during the first year of
disease to 90% in the fifth year of follow-up with only
one patient experiencing severe clinical disease activity
(Figure 1). Compared to the rest of the cohort,
the distribution of patients within the categories of clin-
ical disease activity was significantly different in year
1-3. During follow-up, rates of surgery and hospital-
isation in these patients were significantly lower com-
pared to the rest of the cohort (Figure 2(a) and (b)).
Five patients (4%) needed surgery after a median of
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Figure 1. Distribution of disease activity measured by the Harvey-Bradshaw Index among (a) patients with Crohn’s disease
treated with 5-aminosalicylate (5-ASA) monotherapy within the first year of follow-up (n=128) and (b) the rest of the cohort

(n=360) during 5 years of follow-up.

3.8 years IQR (3.4-4.1 years) and 15 patients (12%)
were hospitalised for CD after a median of 1.4 years
(IQR 0.2-3.0 years). Similarly, significantly fewer
patients experienced disease progression (Figure 2(c))
as only seven (6%) patients progressed to stricturing
(n=6) or penetrating (n=1) disease after a median of
3.3 years (IQR 0.8-3.9). When combining all three end-
points, 19 (15%) patients CD treated with 5-ASA had
surgery, hospitalization and/or experienced progres-
sion in disease behaviour compared to 175 (49%,
»<0.01) of the remaining CD cohort (Figure 2(d))
Patient characteristics associated with belonging to
the subgroup of CD patients treated with only 5-ASA
as maintenance therapy during the first year are shown
in Table 2. Older age, non-stricturing/non-penetrating
disease behaviour and residing in Western Europe were
identified as significant factors. During follow-up,
patients (n=95 (74% of the 5-ASA-only group), rep-
resenting 19% of the total cohort) did not need a
higher treatment step than 5-ASA. The cumulative
prevalence of medical treatments is shown in Table 1
and the pathways between treatment steps is shown in
Figure 3. In all but one patient, 5-ASAs were continued
during the step up to immunomodulators and/or bio-
logical therapy. A total of 15 (12%) of these patients
were started on immunomodulators, biological therapy
and/or needed surgery during follow-up. In a Cox
regression analysis, only disease location (terminal
ileum vs colon odds ratio (OR) 24.8, 95% confidence

interval (CI) 2.0-304.0) was associated with the risk of
treatment escalation.

Discussion

In this European population-based inception cohort of
unselected CD patients, we found that despite the
unclear efficacy of 5-ASA in CD the use of this group
of drugs remains high with more than half of CD
patients treated with 5-ASA during their discase
course. Most patients received 5-ASA immediately fol-
lowing diagnosis or after an initial course of steroids
and then stepped up to other drugs. However, a sub-
group of patients remained on 5-ASA for the whole
observation period. This subgroup of CD patients
was older, had less complicated disease behaviour at
diagnosis and exhibited a mild disease course with
only very few patients experiencing disease progression
or surgery. There was no association between colonic
disease location and the use of 5-ASA. To our knowl-
edge, this is the first study of a cohort of unselected CD
patients to demonstrate these findings.

Systematic reviews have shown no convincing bene-
fit of oral 5-ASA over placebo either in induction or in
maintenance of medically induced remission in CD**
and there seems to be no additional benefit in colonic
CD.'7 Accordingly, most guidelines do not recommend
5-ASA for induction or maintenance treatment of
CD.>'"® Nonetheless, 5-ASA is used in a large
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Figure 2. Cumulative probability for (a) hospitalization, (b) surgery, (c) disease progression and (d) the composite endpoint of
all three outcomes in patients with Crohn’s disease (CD) in a European inception cohort.

5-ASA: 5-aminosalicylate.

proportion of patients. In a primary care cohort from
the UK more than 60% of patients had 5-ASA prescrip-
tions within 5 years of diagnosis, and in fact the
proportion of patients with at least one prescription
for oral 5-ASAs within a year of diagnosis increased
during 1990-2010." Within the Swiss IBD cohort
60% of patients were treated with 5-ASA during their
disease course.”” Neither age nor disease phenotype was
associated with the use of 5-ASA, in contrast to our
findings. In a population-based cohort from Olmsted
County, Minnesota, USA, more than half of all CD
patients had been exposed to 5-ASA.*' similar to find-
ings from a recent Swedish population-based cohort.?

One possible explanation for the high use of 5-ASA
in CD patients is their relatively safe side-effect profile,
which is of particular importance in elderly IBD

patients. Older patients tended to be treated more
often with 5-ASA in our cohort, and others studies
have also found that the use of 5-ASA is particularly
high in the group of elderly IBD patients. For example,
77% of elderly onset CD patients had received 5-ASA
within 5 years after diagnosis in a French population-
based cohort.” Finally, in a Swedish nationwide study
29% of elderly CD patients used 5-ASA.> Hence, it is
likely that such prescribing patterns are driven by phy-
sician hesitancy to use more potent and toxic drugs
considering challenges posed by clinical comorbidities,
the potential for polypharmacy and drug interactions.

Another possible explanation is that the available
studies on 5-ASA in CD have showed conflicting
results, are underpowered or difficult to interpretable.
Therefore, there might also be a perception of efficacy
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Table 2. Factors associated with belonging to the group of Crohn’s disease, that received 5-aminosalicylate
(5-ASA) monotherapy within the first year of follow-up in the Epi-IBD cohort.

Patients receiving 5-ASA monotherapy
within the first year of follow-up (n=128)

Age at diagnosis (per year)?
Sex
Male
Female
Diagnostic delay (per day)
Geographic region®
Western Europe
Eastern Europe
Smoking status at diagnosis
Currently
Former/never
Disease behaviour®
B1: non-stricturing, non-penetrating
B2: stricturing
B3: penetrating
Disease location
L1: terminal ileum
L2: colon
L3: terminal ileum + colon
L4: upper Gl (£ L1-L3)
Extra-intestinal manifestations at diagnosis
Yes
No

Odds ratio (95% confidence interval)

1.014 (1.001-1.032)

Reference
0.992 (0.643-1.530)
0.932 (0.592 -1.467)

Reference
0.377 (0.222-0.638)

Reference
0.725 (0.455-1.155)

Reference
0.537 (0.143-2.023)
0.175 (0.052-0.597)

0.879 (0.482-1.602)
Reference

1.242 (0.685-2.253)
1.264 (0.660-2.419)

Reference
0.987 (0.556-1.753)

Gl: gastrointestinal tract.
ap < 0.05.

of 5-ASA in CD amongst physicians.* For example, in
the study from the Swiss IBD cohort, physicians judged
5-ASA to have been clinically successful in nearly half
of CD patients.” In a survey of German gastroenter-
ologists, one-third of respondents would use 5-ASA as
maintenance therapy in colonic and ileo-colonic CD?
and in a survey of Australian gastroenterologists 96%
of respondents answered that they had used 5-ASA in
CD patients.”® Finally, in a Danish cohort of 537 con-
secutive CD patients, 31% of patients with primarily
non-stricturing, non-penetrating behaviour and colonic
location were treated with 5-ASA monotherapy for a
relapse.?” Of these, 36% of patients experienced com-
plete or partial remission 1 year after initiation while
23% of patients were categorised as 5-ASA dependent
and were deemed unable to stop or reduce 5-ASAs
without experiencing a relapse by their physician.
Physicians tend to prescribe medication in accor-
dance with what they believe their patients expect.?®*
The majority of CD patients in our cohort being treated
with 5-ASA did so right after diagnosis and quickly
moved on to other drugs during follow-up.
Interestingly, many patients continued taking 5-ASA

together with immunomodulators or biologics despite
recent studies suggesting that this is of no benefit.*
We observed a higher use of 5-ASA in CD patients orig-
inating from Eastern European countries compared to
those from Western European countries. We previously
demonstrated that patients do not differ in terms of
socio-demographic and disease related characteristics®!
but choices regarding medical treatment are strongly
linked to extra-medical considerations such as reim-
bursement rules and drug availability and therefore the
differences observed between Western and Eastern
Europe might be caused by variations between national
healthcare systems.

Finally, we observed that at approximately one in
six patients with CD within our cohort experienced a
quiescent disease course with low disease activity as
well as low rates of progression and surgery. This
finding is in line with that of a previous Danish
population-based cohort from 1962—-1987, where avail-
able treatment options included only 5-ASA, prednis-
olone and surgery. In that cohort, 13% of patients
experienced no further flare following diagnosis.'
More recently, in a Dutch population-based cohort of
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Year 1

Year 3

Year 4 Year 5
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2% } 3%
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. No treatment

. 5-ASA

. Immunomodulators . Biological therapy . Surgery

Corticosteroids

Figure 3. Pathways between treatment steps® during follow-up of patients with Crohn’s disease treated with 5-aminosalicylate

(5-ASA) monotherapy within the first year of follow-up

@Patients receiving combination therapy are categorised according to the highest treatment step.

patients diagnosed 1991-2004, almost 30% of patients
were categorised as quiescent.’’ Therefore, in
population-based cohorts a significant portion of CD
patients seems to have a mild disease course with lim-
ited need to immunosuppressive therapy. Better identi-
fication of these patients is important both in terms of
our understanding of the disease as well as to stratify
patients at diagnosis and avoid over-treating these
patients with drugs with potential severe adverse
events. We identified older age and being diagnosed
without strictures or fistulising disease at diagnosis to
be indicative of a mild disease course. Similarly, in a
Norwegian population-based cohort older age as well
as colonic ileo-colonic disecase location, Anti-
Saccharomyces  cerevisiae  antibodies ~ (ASCA)-

negativity and no need for prednisolone at diagnosis
were associated with a low probability of disease
progression.>?

Strengths of the Epi-IBD cohort include the pro-
spective inclusion and follow-up of incident and unse-
lected IBD patients diagnosed within well-defined
geographic areas. We standardised diagnostic criteria,
case ascertainment methods as well as the recorded
data, and several measures previously described®!
ensured that all centres performed a population-
based cohort study with good data quality and valid-
ity. As patients were unselected and represent the
whole spectrum of disease severity; the choices of
treatment in this cohort occurred in a real-life clinical
setting.
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Limitations of the study include the heterogeneity of
the participating centres in terms of healthcare systems,
which are likely to have influence on treatment deci-
sions. In addition, the distribution of participating
centres is skewed, with more centres located in
Western Europe. As the Eastern European centres are
in mostly low-incident areas,** the majority of patients
in this study originate in Western Europe.
Furthermore, the use of 5-ASA served as a proxy for
mild disease without being able to take objective
markers of inflammation including endoscopic severity
or levels of calprotectin into consideration. Also, cross-
sectional imaging data was not available, which could
have been used to assess the level of intestinal damage
which in previous studies has been shown to be present
in patients with silent CD.* Finally, it is possible that
some CD patients treated with 5-ASA and in long-term
remission could be misdiagnosed with CD. We have
previously reported that patients in our cohort were
investigated with endoscopy and/or imaging infre-
quently during the observation period.® Choices
regarding investigations were, however, made accord-
ing to the treating physicians’ discretion and also
patient preference which would explain the infrequent
use of colonoscopy in a setting of long-term remission
and mild disease.

To conclude, in this prospective population-based
cohort of unselected patients with CD, the use of 5-
ASA was high but, in most cases, served as the first
treatment initiated following diagnosis and was later
changed to other drugs for maintenance treatment. A
substantial group of patients, however, received only 5-
ASA as maintenance treatment during 5 years of
follow-up and experienced a quiescent disease course.
Our findings suggest that despite the controversy
regarding the efficacy of 5-ASA in CD, in some
patients 5-ASA has a role and results in a satisfying
disease course for both patients and physicians.

Summarise the established knowledge on
this subject

e 5-Aminosalicylate (5-ASA) remains a fundamental
treatment for ulcerative colitis but its use in
Crohn’s disease (CD) remains questionable.

e Despite the scientific controversy regarding the
effectiveness of 5-ASA in CD patients, many
patients are exposed to 5-ASA during their disease
course.

e Population-based data regarding the use of 5-ASA
in CD are lacking.

What are the significant and/or new findings
of this study?

e The use of 5-ASA in CD was high with more than
half of patients being treated with 5-ASA during
their disease course.

e Most patients received 5-ASA immediately follow-
ing diagnosis or after an initial course of steroids
and then stepped up to other drugs.

e A subgroup of patients remained on 5-ASA for the
whole observation period. This subgroup of CD
patients was older, had less complicated disease
behaviour at diagnosis and exhibited a mild disease
course with only very few patients experiencing dis-
ease progression or surgery.
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